Introduction
============

Primary spontaneous coronary artery dissection (SCAD) and superior mesenteric artery dissection (SMAD) are rare diseases, the latter of which uncommonly manifests with acute abdominal pain. Although difficult to diagnose in the early phases, it has recently become possible to achieve an early diagnosis of these conditions with the development of imaging diagnostic techniques. SCAD and SMAD are reported to be associated with degeneration of the tunica media. We herein report the first case of anterior wall myocardial infarction in the left coronary artery anterior descending branch due to both SCAD and SMAD, as well as the subsequent successful treatment with stents for both lesions. We describe an extremely rare case with bibliographic discussions.

Case Report
===========

A 49-year-old man was admitted to the emergency department (ED) of a hospital with a complaint of sudden upper abdominal pain. His body height and weight were 174 cm and 60.4 kg, respectively. A medical examination revealed no other symptoms observed beyond the reported abdominal pain. He did not have any cardiac risk factors such as hypertension, dyslipidemia or a history of smoking. After four days, he was discharged without a definitive diagnosis (such as through performing gastroscopy) because the symptom disappeared over time.

The day after he was discharged, he noticed left chest pain and returned to the ED. An electrocardiogram (ECG) revealed serious ST-segment elevations in the II, III, aVF and V2-V6 leads ([Fig. 1A](#g001){ref-type="fig"}) compared to the ECG from his initial admission ([Fig. 1B](#g001){ref-type="fig"}). Thus, he was suspected of having ischemic heart disease and was transferred to our institution. All cardiac markers (including troponin T levels) were normal. His blood pressure was 176/116 mmHg, and his heart rate was 63 beats per minute. Significant ST-segment changes in his ECG were also observed at our ED, with the results showing severe hypokinesis in the apex. Given these findings, he was diagnosed with ST-elevated myocardial infarction (STEMI) and underwent emergent coronary angiography (CAG) because his symptoms persisted. CAG revealed 99% stenosis of his distal-left anterior descending coronary artery (LAD, [Fig. 2](#g002){ref-type="fig"}). Intravascular ultrasound (IVUS) revealed dissection of the media tunica and a hematoma pressing on the true lumen ([Fig. 3](#g003){ref-type="fig"}); thus, SCAD in the lesion was confirmed. The cause of his chest pain was identified as STEMI due to SCAD in the LAD. Subsequently, sequential balloon expansions were performed, and the lesion was successfully stented (PROMUS Premier™ 2.5×38 mm; [Fig. 4](#g004){ref-type="fig"}, IVUS images).

![Electrocardiograms performed at the originating hospital. (A) ECG performed on admission due to upper abdominal pain. (B) ECG performed during the ED visit due to left-sided chest pain.](1349-7235-56-1363-g001){#g001}

![Approximately 99% stenosis of the proximal-left anterior descending coronary artery as revealed by coronary angiography.](1349-7235-56-1363-g002){#g002}

![Intravascular ultrasound images before percutaneous coronary intervention. (A) The proximal region of spontaneous coronary artery dissection (SCAD). (B) The middle region of SCAD. (C) The distal region of SCAD.](1349-7235-56-1363-g003){#g003}

![Intravascular ultrasound images after percutaneous coronary intervention. (A) The proximal region of spontaneous coronary artery dissection (SCAD). (B) The middle region of SCAD. (C) The distal region of SCAD.](1349-7235-56-1363-g004){#g004}

In a whole-body atherosclerosis screening, a dissecting aneurysm of the superior mesenteric artery (SMA) was revealed by contrast-enhanced computed tomography (CT). The diameter was 10 mm, and the length was 80 mm ([Fig. 5](#g005){ref-type="fig"}). His upper abdominal pain observed at the previous hospital was thought to have been caused by SMAD. The dissecting lumen was partially occluded by thrombi, and there was no evidence of rupture or intestinal ischemia; thus, the lesion was dealt with by conservative medical treatment (hypotensive agents and aspirin). However, thrombi obstruction was not observed at the entry site of the dissection on a follow-up contrast-enhanced CT scan. Stenting for SMAD was performed electively \[Epic™ 8.0×40 mm (proximal side) + Epic™ 9.0×40 mm (distal side)\], and the disappearance of the contract inflow to the false lumen was confirmed.

![Superior mesenteric artery dissection as revealed by contrast-enhanced computed tomography. (A) Transverse plane. (B) Sagittal plane.](1349-7235-56-1363-g005){#g005}

Discussion
==========

Idiopathic SCAD is a cause of sudden death in healthy young adults, with Pretty et al. reporting the first case in 1931 ([@B1]). SCAD is a rare disease for which the frequency has been reported to be approximately 0.1% to 1.1% in consecutive coronary angiography cases ([@B2], [@B3]). However, the presence of SCAD has been reported in cases of either acute coronary syndrome or sudden death at rates ranging from 0.1 to 0.4% ([@B2], [@B4]). Approximately 80% of patients suffering from this disease are 30- to 70-year-old females. None of the patients presented with either coronary risk factors or significant symptoms prior to the onset of SCAD. The causes of coronary artery dissection remain unclear, but puerperium, coronary spasm, arteriosclerosis, collagen diseases and SCAD have been described as possible contributors ([@B5]). On autopsy of confirmed cases, eosinophilic infiltration and medial cystic necrosis were observed in a significant percentage of cases and thus were assumed to be the mechanisms of coronary artery dissection ([@B6]).

With regard to the treatment of SCAD, if the coronary artery dissections are left and distal coronary artery flow is maintained, then conservative medical therapy is acceptable ([@B7]). Some studies have reported that revascularization by either percutaneous coronary intervention (PCI) or coronary artery bypass surgery ameliorated the symptoms and reduced the mortality rate ([@B4], [@B6]). A recently published comprehensive review stated that there was no definitive guideline regarding the treatment of SCAD ([@B8]). In the present case, the patient\'s symptoms persisted, and he was diagnosed with STEMI, after which he underwent emergent PCI, as advised in other publications. A trial using data from a registry called DISCOVERY (DISsection of COronary arteries: Veneto and Emilia RegistrY), which provides guidance on the most appropriate therapeutic approach to SCAD, is ongoing at present ([@B9]); our case underscores the importance of the results of this trial for ensuring patient health.

Idiopathic isolated SMAD is rare, with Bauersfeld et al. first reporting a case in 1947 ([@B10]). The incidence ratios have been reported as 0.06% ([@B11]) in autopsy cases and 0.6% in patients undergoing abdominal CT in the ED ([@B12]). The pathogenesis and progression of SMAD has not been elucidated, with the listed causes including arteriosclerosis, medial necrosis, fibromuscular dysplasia (FMD), vasculitis, segmental arterial mediolysis (SAM), iatrogenesis and trauma ([@B13]). The methods of treatment are conservative treatment, surgical treatment and intravascular stenting ([@B14], [@B15]). Stent therapy is a novel therapeutic approach that has been adapted to SMAD and only recently has been employed as a treatment option. Conservative treatment includes anticoagulation therapy, antiplatelet therapy and observation without medical therapy ([@B12], [@B16]-[@B18]).

A literature search turned up no reports of cases of concomitant SCAD and SMAD. Recently, in the cardiovascular field, the relationship between SCAD and FMD has been discussed ([@B19]). In addition, studies in the abdominal vascular field have suggested the involvement of SAM with SMAD. Although there are many questions regarding the causes of SAM, the leading theories include the distribution of the affected vessel, precursor lesions of FMD showing a similar appearance and similar diseases serving as a precursor ([@B20]). Although SCAD and SMAD have been previously discussed in different regions within the body, we experienced a case in which both diseases were assumed to be associated with medial degeneration and were presumed to have a similar pathology. Of note, accumulating evidence indicates that SAM is a rare vasculopathy of unknown etiology characterized by the disruption of the arterial medial layer, with resultant susceptibility to vessel dissection ([@B21]). Although the abdominal visceral arteries are most frequently affected in SAM ([@B22]), any vessel may be involved, including the coronary arteries ([@B23]). Thus, the underlying mechanism in this rare case was assumed to be the concurrence of SAM in the coronary and abdominal arteries.

The only limitation of this assumption was that systemic factors, such as humoral factors, or fluctuations in the blood pressure might also have led to SCAD and SMAD. Thus, further pathophysiological and molecular physiological studies, including animal experiments, may be required to verify our theories.

Despite this limitation, to our knowledge, this is the first case of the spontaneous concurrence of SCAD and SMAD, which may have been due to a similar pathological background for these two diseases.
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